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nodes. The mechanical properties of these glass-ceramics have been studied extensively (9). A Wei bull plot of flexural strength data on transverse ground bars hewn from a slab of this commercial composition is shown in Figure 3 , which illustrates the narrow range and predictability of strength. Other important properties include coefficient of thermal expansion (0-700°C) 45 x 10-7 ;oC; fracture toughness (KId 2.2 MPa m 1/ 2 ; thermal conductivity 0.09 calls· cm .oC; Knoop hardness 700; dielectric constant; and loss tangent at 8.6 GHz: 5.5 and 0.0003, respectively.
The choice of composition in this case was based primarily on glass forming considerations. If thermal stability and shock resistance were the only important factors, a stoichiometric cordierite base would have been chosen. However, to optimize viscosity at the liquidus, the lowest ternary eutectic in the refractory system, MgO-AI20rSi02' was approached. This ternary eutectic, cordierite-enstatite-cristobalite, has an equilibrium tem perature of I 355°C. The addition of9% Ti02, which is required for internal nucleation, fu rther decreases the liquidus to 1330°C, where sufficient viscosity is achieved for centrifugal casting or spinning (see curve C, Figure 2) .
One result of the choice of the eutectic composition is that significant cristobalite had to be incorporated into the glass-ceramic, which had the adverse effect of raising its thermal expansion. This free silica incor poration, however, allows a post-ceram surface leaching treatment with hot caustic to produce a porous skin that tends to prevent initiation of fl aws and fu rther enhances strength.
OTHER ALUMINOSILICATE SYSTEMS
There are several other aluminosilicate glass-ceramics which, although they are not yet produced commercially, have potentially useful properties. Mullite glass-ceramics can be produced
